University of South Florida

Scholar Commons
Reports

Tampa Bay Area Study Group Project

2-20-1992

Master Plan- Management of Environmentally
Sensitive Lands within the Port Manatee Planning
Area
Roy R. Lewis
Lewis Environmental Services, Inc.

Gene Bauer
Lewis Environmental Services, Inc.

Follow this and additional works at: http://scholarcommons.usf.edu/basgp_report
Part of the Environmental Indicators and Impact Assessment Commons
Scholar Commons Citation
Lewis, Roy R. and Bauer, Gene, "Master Plan- Management of Environmentally Sensitive Lands within the Port Manatee Planning
Area" (1992). Reports. Paper 11.
http://scholarcommons.usf.edu/basgp_report/11

This Article is brought to you for free and open access by the Tampa Bay Area Study Group Project at Scholar Commons. It has been accepted for
inclusion in Reports by an authorized administrator of Scholar Commons. For more information, please contact scholarcommons@usf.edu.

FINAL
DRAFT

MASTER PlAN
MANAGEMENT OF
ENVIRONMENTALLY SENSITIVE lANDS
WITHIN THE .
PORT MANATEE PlANNING AREA

Prepared for

TAMPA ELECTRIC COMPANY
By
Roy R. Lewis ill
Gene Bauer

LEWIS ENVIRONMENTAL SERVICES, INC.
Post Office Box 20005
Tampa, FL 33622-0005

February 20, 1992
Revised

PREFACE

... Beacon Key is one of the truly remarkable natural areas on the West Coast of Florida ..
Dr. Robert W. Long, 1975
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INTRODUCTION

The Port Manatee Planning Area is a 2900-acre land area located on the west coast of
Florida in southern Hillsborough County adjacent to Port Manatee (Figures 1 and 2).
Tampa Electric Company purchased 2500 acres of the land in the 1960s as a possible
future site for a power plant. The ba1ance of the land is owned by Reeder Farms (400
acres; Figure 2).

The majority of the upland acreage within the Planning Area is in agricultural use as sod
farms, citrus groves, or improved pasture for cattle grazing.

Within this primarily

agricultural area, the Hillsborough County City-County Planning Commission has
established a 900-acre Electric Power Generating Facility (EPGF) zoning designation that
includes agricultural land owned by Tampa Electric Company and Reeder Farms. In
September 1989, Tampa Electric Company appointed a 17-member Siting Task Force to
identify the best available site for a new power generation facility. In September 1990,
the Committee recommended a site in Polk County.

Tampa Electric Company has

formally requested that the EPGF land use designation be deleted for the Port Manatee
planning area

In Apri11989, Tampa Electric Company established a Corporate Stewardship Program to
review and make recommendations concerning environmentally sensitive lands owned by
Tampa Electric Company lying outside of the then EPFG-designated area At the request
of Mr. Rick Hager, Corporate Stewardship Program Director, Lewis Environmental
Services, Inc. has prepared this master plan to assist the volunteer members of the
Corporate Stewardship Citizens Committee with directing Tampa Electric Company's
management of the environmentally sensitive lands that the company owns at this site.
In January 1991, preliminary drafts of this plan were circulated to members of the
Corporate Stewardship Citizens Advisory Committee, the Hillsborough County City-

1

~)
~

CQ

g.~

,,~

t-:>

HILLSBOROUGH CO
------------MANATEE CO
Piney

o

2000
;
SCALE

Figure 1.

4000'
I

County Planning Commission staff, staff of the Hillsborough County Land Acquisition and
Protection Program (ELAPP) , staff of the Hillsborough County Development Review
Section, the Florida Natural Areas Inventory and Florida Department of Natural
Resources for review and comment (see Appendixes G and H, respectively, for these
agencies'responses).

METHODOLOGY
The report of Long (1975) was used as the basis for initial identification of plant species
and plant communities. This report was based upon a year of on-site field study by Dr.
Robert W. Long and five graduate students from the Botany and Zoology Departments at
the University of South Florida. Their study area consisted of 1500 acres of the Port
Manatee Planning Area, extending from the County line north to Cockroach Creek, but
excluding all agricultural lands. They referred to the site as the Beacon Key area, based
on the name of one of the offshore mangrove islands.

In 1980, subsequent to the study by Long, one of the authors of this report (RRL)
initiated a seagrass and mangrove ecological study at the Port Manatee Planning Area for
Tampa Electric Company. The study was terminated in 1981 prior to completion, due to
changes in Tampa Electric Company's long range plans for the site.

The third research effort contributing to this document is the 1989-1990 research program
conducted under the direction of the Stewardship Program. This includes the Cockroach
Creek study recommended by the Tampa Bay Regional Planning Council (Ehringer 1990),
an ongoing study of propeller damage to seagrasses, a ± 100-acre exotic plant removal and
vegetation restoration project, and a habitat mapping project. The habitat mapping project
has involved groundtruthing a series of color and black-and-white vertical aerial
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photographs of the Planning Area, and derming land use and plant community types based
upon the standard Florida Land Use Classification System (FDOT 1985).

LAND-USE CLASSIFICATION
Figure 3 is a 1" = 1000' scale aerial map of the entire Port Manatee Planning Area and surrounding lands. A total of 38 land use categories was applied to the study area and
surrounding lands. These are listed in Table 1. The land uses within the Planning Area
are grouped into 14 plant communities and 8 agricultural or aquacultural subdivisions
(Table 2). Land uses of adjacent lands are listed in Table 3.

EXISTING PLANT AND ANIMAL SPECIES
Appendix A lists 214 plant species found by Long (1975) and expanded by the authors of
this report (based upon their field work). Nomenclature is based on Wunderlin (1982) and
Wunderlin et al. (1985), and has been reviewed for correct and current nomenclature by
David Crewz, botanist with the Florida Department of Natural Resources Marine Research
Institute. Appendices B-D list amphibians and reptiles (42 species), birds (115 species),
and mammals (15 species) observed or reported to possibly occur at the site (Long 1975).
Appendix E lists the endangered and threatened species identified at the Port Manatee
Planning Area by Long (1975) and classified based on the 1990 listings of the Florida
Game and Fresh Water Fish Commission (FGFWFC 1990).

WATER QUALITY
In general, water quality in the coastal marine waters north of Port Manatee to the Little

Manatee River (Cockroach Bay Aquatic Preserve) is characterized as better than much
of the bay (Boler 1991; Figure 4). The designated use class of these waters is Class II,
suitable for harvesting shellfish. Four species of shellfish have historically been harvested,
primarily as a recreational resource: oyster (Crassostrea virginica), hard-shelled clam
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(Mercenaria campechiensis), sun-ray venus clam Wacrocallista nimbosa), and pen shell
(Atrina rigida).

Table 1. Land use categories, Port Manatee PJanning Area and surrounding land.
FLUCCS
CLASSIFICATION

DESCRIPTION
Industrial
Rock Quarries
Correctional Facilities
Improved Pasture
Unimproved Pasture
Row Crops - tomatoes
Citrus Groves
Sod Farms
Aquaculture, active
Aquaculture, abandoned
Fallow Crop Land
Coastal Scrub
Pine Flatwoods
Brazilian Pepper
Melaleuca
Temperate Hammock - oak, palm, pine
Temperate Hammock - oak, palm, cedar (hydric hammock)
Australian Pine
Embayments/Estuaries
Mangrove Swamps, no mosquito ditches
Mangrove Swamps, mosquito ditches
Freshwater Ponds and Sloughs
Freshwater Marshes - Spartina bakeri
N onvegetated Wetlands
Intertidal Flats (seaward of mangroves)
Intertidal Flats - salt barrens
Intertidal Flats - interior ponds
Exposed Rock
Rural Land, in transition without positive
indicators of intended activity
Borrow Areas
Spoil Areas
Railroads
Port Facilities
Seagrass Meadows
Dense Seagrass
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150
163
176
211
212
2142
221
242
2541
2542
261
322
411
422
424
4251
4252
437
542
6121
6122
616
6417
650
6511
6512
6513
730
741
742
743
812
815
911
9112

Table 2. Land use categories, Port Manatee Planning Area
FLUCCS
CLASSIFICATION
A PLANT COMMUNITIES
Coastal Scrub
322
Pine Flatwoods
411
Brazilian Pepper
422
Punk Tree/Spartina bakeri Marsh
424/6417
Temperate Hammock - oak, palm, pine
4251
Temperate Hammock - oak, palm, cedar (hydric hammock) 4252
Australian Pine
437
Mangrove Swamps - no mosquito ditches
6121
Mangrove Swamps - mosquito ditches
6122
Freshwater Ponds and Sloughs
616
Intertidal Flats (seaward of mangroves)
6511
Intertidal Flats - salt barrens
6512
Intertidal Flats - interior ponds
6513
Seagrass Meadows
911

B. AGRICULTURE/AQUACULTURE
Rock Quarries
Improved Pasture
Unimproved Pasture
Row Crops - tomatoes
Citrus Groves
Sod Farms
Aquacrdture, abandoned
Fallow Crop Land

163
211
212

2142
221
242
2542

261

Table 3. Land use categories, lands adjacent to and bordering the Port Manatee Planning
Area.
FLUCCS
CLASSIFICATION
Residential - mobile homes
Industrial
Phosphate Ore Processing
Educational Facilities
Correctional Facilities
Aquaculture, active
Borrow Areas
Spoil Areas
Railroads
Port Facilities
Seagrass Meadows

112

150
1532
176
176
2541
742
743
812
815
911
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In 1983, the Florida Department of Natural Resources temporarily closed the waters to

shellfIshing due to increased levels of bacteria A draft report released in 1990 (see
portions in Appendix J) resulted in fInal "prohibited" status for the eastern one-third of
Cockroach Bay and the mouth of the Little Manatee River and "conditionally restricted"
status for the rest of the Aquatic Preserve (Figure 5). The source of most of the bacteria
is believed by FDNR to be septic tank leakage and wastewater treatment plant discharges

in the area (Hesselman and Seagle 1990).

DISCUSSION
Previous mapping delineations and listings of plant and animal species indicate that the
Port Manatee Planning Area is a diverse and ecologically valuable ecosystem. However,
it is not a completely pristine system and historically has been highly modifIed in places,
particularly by conversion of native upland and freshwater wetland communities to
agricultural fIelds and drainage ditches, and invasion of native wetland and upland plant
communities by non-native (exotic) plant species. These exotics include Brazilian pepper,

Schinus terebinthifolius, Australian pine, Casuarina spp., and punk tree, Melaleuca
quinquenervia. In addition, approximately one-third of the mangrove forests and one-half
of the salt barrens have been disturbed by mosquito control ditching and the placement
of excavated spoil in spoil mounds, which have replaced native marine wetland plants with
mostly exotic species.

Regardless of future use of the disturbed uplands within the Planning Area, signiflcant
improvements to the remaining lands, to enhance both plant and animal communities, can
be accomplished. Appendix F lists important native food plants and wildlife that uses
these plants. Planting of these species in the Planning Area would help support additional
wildlife populations. Depending on the future use of existing agricultural land, that too
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could be restored to native plant communities, which would in turn support more diverse
and abundant wildlife populations.

The hydrology of the site (location of standing and flowing freshwater; timing, quantity
and quality of drainage; and extent of saltwater intrusion) has been highly modified.
Besides contributing to the loss of certain critical habitats, this may have resulted in
degraded water quality within the affected waterbody and receiving waters (Tampa Bay
and the Cockroach Bay Aquatic Preserve). Hydrological restoration could reverse these
changes.

APPLICATION OF HABITAT MANAGEMENT
AND PLANNING PRINCIPLES
Three basic habitat management and planning principles have been applied to the site to
generate the recommended management plan presented in this report. These are:
1.

Each native habitat type will support specific plants and animals in
proportion to its area, stage of succession, and the proximity of critical
additional resources.

2.

Habitat edges or transition zones are generally richer in wildlife species than
their adjacent habitat zones.

3.

Modifications to natural habitats - through drainage, exclusion of normal
episodic events (e.g. fIres), and the introduction of non-native plants and
animals - generally degrade the value of the habitat to wildlife.

Principle # 1 reflects the ecological concept of carrying capacity: resident plants and
animals in a specillc area are limited to numbers supportable by the available resources
(e.g., food., cover, moisture). If even one resource is reduced by a given proportion (say
one-half), the numbers of plants and animals will be reduced accordingly.
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Offsite

resources, such as nearby freshwater supplies, also enter into the application of this
principle.

The second principle is illustrated in Figure 6. At the Port Manatee Planning Area, the
"A" area would be the mangrove/salt barren complex and the "B" area would be the
agricultural lands.

Area

"c"

would be the remnant coastal hydric hammocks, now

compressed by historic sea level rise and the more recent conversion of pine flatwoods and
hammocks to agricultural fields. The coastal hydric hammocks are unique and the most
rare habitat type within the Planning Area, and probably along the entire coast of Tampa
Bay. Long (1975) characterized the community as "... unique... in that all other similar
communities have been destroyed due to agricultural activity in the area" The greatest
number (compared with other habitats in the Planning Area) of threatened and
endangered plant species occurs in the coastal hydric hammocks (Appendix E). Vince et
al. (1989) and Simons et al. (1989) describe the value of hydric hammocks in more detail,
and discuss the threats to the few remaining areas of this community type.

The third principle derives from the coevolution of plant and animal species, during which
each may become dependent upon the other for survival. Such dependencies evolve over
thousands of years and the introduction of a non-native species without normal
competitors or predators can seriously disrupt the ecological balance. At the Planning
Area, three exotic plant species - Brazilian pepper (Schinus terebinthifolius), punk tree

(Melaleuca quiquenervia) and Australian pine (Casuanna spp.) - have established
significant areas where they are the dominant plant species, thereby excluding native
plants and their associated wildlife (see Figure 3).
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Some wildlife species from habitat A overlap into habitat B.
Other wildlife species from habitat B overlap into habitat A.
Some wildlife species are particularly adapted to edge C.
Edges are rich in wildlife species.
(Source: Modified from Leedy and Franklin, 1981, taken from
King et ai, 1985)

Figure 6. An illustration of the "edge effect".
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RECOMMENDED MANAGEMENT PLAN
The key items of concern include: invasion of native plant communities by exotic species;
alteration of hydrology and topography (channelization of streams and construction of
berms) ; degraded habitat and water quality; lack of adequate buffer zones; and damage
resulting from cattle and vehicle access. Figure 7 illustrates the specific areas of concern.
The numbering system is arbitrary and does not designate priorities.

The issues of major concern are addressed through the following recommendations:
A

Stop the spread of non-native plants: they should be removed from the
entire 2900-acre planning area, and replaced with competitive native plant
species. The return of non-native plants should be prevented.

B.

Correct potential water quality problems through dechannelization of tidal
streams and monitoring both the quantity and quality of water discharged
through the Planning Area into the Cockroach Bay Aquatic Preserve.

C.

Protect the remnant coastal uplands habitats (hydric hammocks, pine
flatwoods) and expand these community types through conversion of
abandoned agricultural land to native uplands plant communities (see
Appendix F).

D.

Protect the wildlife species currently using the site through use of security
patrols, fences and gates (largely accomplished).

E.

Increase the diversity of wildlife using the site through habitat restoration,
prescribed burns, and introduction of wildlife such as grey squirrels (Sciurus

carolinensis), gray fox (Urocyon cinereoargenteus), gopher tortoise
(Gopherus polyphemus), and white-tailed deer (Odocoileus virginianus) (See
Appendix F.)
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F.

Expand the available land area around the Hillsborough Community College
Environmental Studies Center through private land acquisition, and expand
the existing educational program through corporate fmancial support.

G.

Plan to establish a protected wildlife crossing to connect the Planning Area
with other public lands (see Appendix D.

The only public ownership of land within the Planning Area is the Hillsborough
Community College Environmental Studies Center (donated to HCC by Tampa Electric
Company in 1975). The questions of current ownership and management responsibilities
for existing environmentally sensitive lands, as well as future restored uplands and
wetlands, need to be addressed. Portions of the Planning Area have been listed for
possible purchase by the Hillsborough County Environmental Land Acquisition and
Protection Program (ELAPP), but acquisition through this program is dependent upon a
willing seller. The Florida State Conservation and Recreational Lands (CARL) program
has the authority to condemn land but the need for this is currently unknown.

Once acquired, any land in the Planning Area owned by a public entity would then require
permanent protection from vandalism (existing fences are not adequate). Significant
portions of the land are in need of restoration to recover their historical flsh and wildlife
habitat values. Historical flowways need to be restored so they can resume their "kidney"
functions and cleanse stormwater flows to the Cockroach Bay Aquatic Preserve.
Coordination of present, sometimes conflicting, land uses with potential future land uses
will require cooperation among all parties involved.
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RECOMMENDED PRIORITIES
A

Continue exotic plant removal program with expansion to include Australian
pines.

Establish cost-effective control methodologies.

Document

effectiveness.
B.

Seek cooperative effort with Surface Water Improvement and Management
Program (SWIM, Southwest Florida Water Management District), Agency
on Bay Management (Tampa Bay Regional Planning Council), Manatee
County Environmental Action Commission, Florida Department of
Environmental Regulation, and U.S. Geological Survay toward defining the
extent and size of potential water quality problems shown in Figure 5.

C.

Initiate expansion of the Environmental Studies Center and seek additional
corporate donors.

D.

Initiate experimental uplands/wetlands restoration at Cockroach Creek with
SWIM.

15
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APPENDIX A PLANT SPECIES AT THE PORT MANATEE PLANNING AREA
(modified from R. W. Long, 1975). ·Introduced species.
SCIENTIFIC NAME

COMMON NAME

Acrostichum danaeifolium
Altemanthera philoxeroides
Altemanthera ramosissima
Ambrosia artemisiifolia
Ampelopsis arborea
Andropogon virginicus
Ardisia escallonoides
Aristida spiciformis
Asclepias tuberosa
Asimina reticulata
Avicennia germinans
Baccharis angustifolia
Baccharis halimifolia
Bambusa sp.·
Batis maritima
Bidens alba
Blechnum serrulatum
Blutaparon vermiculare
Bornchia frutescens
Bougainvillea glabra·
Buchnera floridana
Caesalpinia bonduc
Callicarpa americana
Canna flaccida
Carissa grandiflora·
Carphephorus corymbosus
Carya aquatica
Cassia nictitans var. aspera
Cassia nictitans var. nictitans
Casuarina equisetifolia
Catharanthus rose us
Cenchrus spp.
Chamaesyce blodgetti
Chamaesyce hirta
Chamaesyce hyssopifolia
Chenopodium ambrosioides
Citrullus lanatus·
Coccoloba uvifera
Commelina erecta var. angustifolia
Conocarpus erectus
Coreopsis leavenworthii
Crotolaria mucronata
Cryptostegia madagascarensis·
Cynodon dactylon
Cyperus ligularis
Cyperus polystachyos
Cyperus retrorsus
(continued)

Giant leather fern
Alligator-weed
Chaffiower
Common ragweed
Sweet peppervine
Broom sedge
Marlberry
Threeawn grass
Butterfly-weed
Pineland pawpaw
Black mangrove
False willow
Groundsel bush
Bamboo
Saltwort
Begger-ticks
Blechnum
SamplUre; silverhead
Sea oxeye daisy
Bougainvillea
Blue hearts
Gray nicker
Beautyberry
Golden canna lily
Natal plum
Deer-tongue
Water hickory
Wild sensitive plant
Wild sensitive plant
Australian pine
Madagascar periwinkle
Sandspurs
Spurge
Spurge
Eyebane
Mexican tea
Citron; watermelon
Seagrape
Dayflower
Buttonwood
Tickseed
Rattle-box
Purple a11amand
Bermudagrass
Galingales
Texas nutgrass
Galingales

APPENDIX A continued. *Introduced species.
SCIENTIFIC NAME

COMMON NAME

Dalbergia ecastophyllum
Distichlis spicata
Drymaria cordata
Eleocharis baldwinii
Elephantopus elatus
Emilia sonchifolia
Encyclia tampensis
Eragrostis elliottii
Eriocaulon decangulare
Eugenia axillaris
Eustachys petraea
Ficus aurea*
Ficus repens*
Fimbristylis spathacea
Flaveria floridana
Flaveria linearis
Forestiera segregata
Galactia elliottii
Gaura angustifolia
Gnaphalium obtusifolium
Haplopappus phyllocephalus
Hedyotis corymbosus
Helenium amarum
Helianthemum corymbosum
Helianthus debilis ssp. vestitus
Heliotropium angiospermum
Heliotropium curassavicum
Heliotropium polyphyllum
Heterotheca subaxillaris
Hibiscus rosa-sinensis*
Hibiscus schizopetalus
Hydrocotyle umbellata
Hymenocallis latifolia
Hypericum cistifolium
Hypericum reductum
Hypericum tetrapetalum
Ilex cassine
Ilex glabra
Indigofera hirsuta
Ipomoea alba
Ipomoea pes-caprae
Ipomoea sagittata
Ipomoea violacea
Iresine diffusa
Itea virginica
Iva frutescens
Juncus roemerianus
Juniperus silicicola

Coinvine
Saltgrass
West Indian chickweed
Spikerush
Florida elephant's-foot
Tasselflower
Butterfly orchid
Lovegrass
Hatpins; pipewort
White stopper
Fingergrass
Strangler flg
Cuban laurel
Fringe rush; chestnut sedge
Yellow-top
Yellow-top
Florida privet
Milk pea
Southern gaura
Cudweed
Camphor daisy
Innocence
Sneezeweed
Rock-rose
Dune sunflower
Seaside heliotrope
Pineland heliotrope
Pineland heliotrope
Silkgrass
Hibiscus
Hibiscus
Marsh pennywort
Broad-leaved spider lily
St. John's-wort
St. John's-wort
St. John's-wort
Dahoon holly
Gallberry holly
Hairy indigo
Moonflower
Railroad vine
Glades morning-glory
Moonvine
Bloodleaf
Virginia willow
Marsh elder
Needlerush
Southern red cedar

(continued)

APPENDIX A continued. *Introduced species.
SCIENTIFIC NAME

COMMON NAME

Kosteletzkya virginica
Lachnanthes caroliniana
Lachnocaulon anceps
Lactuca graminifolia
Laguncularia racemosa
Lantana camara
Lechea patula
Liatris tenuifolia
Limonium carolinianum
Lindemia grandiflora
Lobelia glandulosa
Ludwigia maritima
Lupinus diffusus
Lycium carolinianum
Lygodesmia aphyZZa
Lyonia fruticosa
Malvaviscus arboreus*
Melaleuca quinquenervia
Melia azedarach *
Mikania scandens
Monanthochloe littoralis
Momordica charantia *
Monarda punctata
Muhlenbergia capiZZaris var. {ilipes
Nephrolepis exaltata*
Oenothera humifusa
Opuntia stricta var. diZZenii
Oxalis stricta or florida
Panicum sp.
Parthenocissus quinquefolia
Paspalum notatum *
Paspalum vaginatum
Pectis linearifolia
Persea palustris
Phoebanthus grandiflora
Phyla nodiflora
Physalis angulata
Physalis angustifolia
Physalis walteri
Phytolacca americana
Pinus palustris
Plantago virginica
Pluchea odorata
Pluchea rosea
Poinsettia cyathophora
Polygala lutea
PolygoneZZa ciliata
Polypodium polypodioides

Saltmarsh mallow
Redroot
Bogbuttons
Wild lettuce
White mangrove
Shrub verbena
Pinweed
Blazing star
Sea lavendar
False pimpernel
Glades lobelia
Water purslane
Skyblue lupine
Christmasberry
Roserush
Staggerbush
Turk's-cap
Punk tree
Chinaberry
Climbing hempweed
Keygrass
Wild balsam apple
Bee-balm
Hairgrass; purple muhly
Boston fern
Seaside evening primrose
Prickly-pear
Yellow wood sorrel
Panicgrass
Virginia creeper
Bahia grass
Seaside paspalum; jointgrass
Lemonweed
Swamp bay
Showy phoebanthus
Capeweed; fogfruit
Ground-cherry
Ground-cherry
Ground-cherry
Pokeweed
Southern longleaf pine
Southern plantain
Saltmarsh fleabane
Marsh fleabane
Painted leaf
Milkwort; candyweed
Wireweed
Resurrection fern

(continued)

APPENDIX A continued. ·Introduced species.
SCIENTIFIC NAME

COMMON NAME

Portulaca pilosa
Prunus serotina
Psidium cattleianum·
Psidium guajava·
Pteridium aquilinum
Pterocaulon pcynostachyum
Quercus chapmanii
Quercus geminata
Quercus laurifolia
Quercus minima
Quercus myrtifolia
Quercus virginiana
Rapanea punctata
Rhexia mariana
Rhizophora mangle
Rhus copallina
Rhynchelytrum roseum·
Rhynchospora colorata
Rhynchospora sp.
Richardia scohra
Ricinus communis·
Rivina humilis
Rubus trivialis
Ruppia maritima
Sohal palmetto
Sabatia difformis
Salicomia virginica
Schinus terebinthifolius
Schrankia microcephala
Scoparia dulcis
Senna obtusifolia
Serenoa repens
Sesbania emerus
Sesbania vesicaria
Sesuvium portulacastrum
Setaria corrugata
Setaria geniculata
Sida acuta
Smilax auriculata
Smilax bona-nox
Solidago fistulosa
Solidago sempervirens
Sophora tomentosa
Sporubolus domingensis
Sporobolus virginicus
Sparnna altemiflora
Sparnna patens
Spermacoce assurgens or prostrata

Rose purslane
Black cherry
Strawberry guava
Guava
Bracken fern
B1ackroot
Chapman's oak
Sand live oak
Laurel oak
Dwarf live oak
Myrtle oak
Live oak
Myrsine
Pale meadow beauty
Red mangrove
Winged sumac
Natalagrass
White-tops
Beak-rush
Mexican tea
Castorbean
Rouge plant
Southern dewberry
Widgeon-grass
Cabbage palm
Marsh-pink
Perennial glasswort
Brazilian pepper
Sensitive briar
Sweet broom
Sicklepod
Saw palmetto
Sesbane
Bladder pod
Sea purslane
Coastal foxtail

(continued)

Broomweed; Indian hemp
Catbrier
Catbrier
Goldenrod
Goldenrod
Necklace pod
Dropseed
Seaside dropseed
Smooth cordgrass
Marshhay cordgrass

APPENDIX A continued. *Introduced species.
SCIENTIFIC NAME

COMMON NAME

Stillingia syluatica
Stipulicida setacea
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia flexuosa
Tillandsia recuroata
Tillandsia setacea
Tillandsia simulata
Tillandsia usneoides
Toxicodendron radicans
Trichostema dichotomum
Utricularia biflora
Urena lobata
Vaccinium myrsinites
Vaccinium stamineum
Verbesina uirginica
Vigna luteola
Viola lanceolata
Vitis munsoniana
Vittaria lineata
Waltheria indica
Woodwardia uirginica
Ximenia americana
Yucca aloifolia
Zanthoxylum clava-herculis

Queen's delight
Air plant
Cardinal air plant
Twisted air plant
Ball-moss
Airplant
Airplant
Spanish moss
Poison ivy
Blue-curls
Bladderwort
Caesarweed
Shiny blueberry
Deerberry
Frostweed
Cow-pea
Longleaf violet
Southern fox grape
Shoestring fern

Chain fern
Spanish plum
Spanish bayonet
Hercules'-club

APPENDIX B. AMPHIBIANS AND REPTILES OBSERVED OR REPORTED TO
POSSIDLY OCCUR AT THE PORT MANATEE PLANNING AREA
SCIENTIFIC NAME

COMMON NAME

AMPHIBIANS
Bufo terrestris
Eleuthrodactylus planirostris
Gastrophyme carolinensis
Hyla cinerea
Hyla femoralis
Hyla squirella
Limnaeodus ocularis
Rana catesbeiana
Rana grylio
Rana utricularia

Southern toad
Greenhouse frog
Eastern narrow-mouthed toad
Green tree frog
Pine woods tree frog
Squirrel tree frog
Little grass frog
Bull frog
Pig frog
Southern leopard frog

REPTILES
Chrysemys floridana
Gopherus polyphemus
Kinostemon bauri
Kinostemon subrubrum
Malaclemys terrapin
Stemotherus odoratus
Terrepene carolina
Alligator mississippiensis
Anolis carolinensis
Cnemidophorus sexlineatus
Eumeces inexpectatus
Ophisaurus ventralis
Scincella laterale
Agkistrodon piscivorus
Cemophora concinea
Coluber constrictor
Crotalus adamanteus
Diadophis penctatos
Drymarchon corais
Elaphe guttata
Elaphe obsoleta
Heterodon platyrhinos
Lampropeltis getulus
Lampropeltis triangulum
Micrurus fulvius
Nerodia fasciata
Nerodia clarkii compressicauda
Opheodrys aestivus
Rhadinea flavilata
Sistarus miliarus
Thamnophis sauritus
Thamnophis sirtalis

Peninsular cooter
Gopher tortoise
Striped mud turtle
Florida mud turtle
Ornate diamondback terrapin
Stinkpot
Florida box turtle
American alligator
Green anole
Six-lined runner
Southeastern five-lined skink
Eastern glass lizard
Ground skink
Eastern cottonmouth
Scarlet snake
Southern black racer
Eastern Diamondback rattlesnake
Southern ringneck snake
Eastern indigo snake
Corn snake
Yellow rat snake
Eastern hognose snake
Florida kingsnake
Scarlet kingsnake
Eastern coral snake
Florida watersnake
Mmangrove snake
Rough green snake
Yellow-lipped snake
Dusky pigmy rattlesnake
Southern ribbon snake
Eastern garter snake

APPENDIX C. BffiD SPECIES OBSERVED AT THE PORT MANATEE STUDY AREA,
FEBRUARY 1974 - FEBRUARY 1975 (modified from R. W. Long, 1975).
SPECIES

LOCAL STATUS

P

Pied-billed Grebe
Brown Pelican
White Pelican
Double-crested Cormorant
Anhinga
Mottled Duck
Northern Shoveler
Blue-winged Teal
Green-winged Teal
Red-breasted Merganser
Hooded Merganser
Turkey Vulture
Black Vulture
Cooper's Hawk
Sharp-shinned Hawk
Marsh Hawk
Red-tailed Hawk
Bald Eagle
Osprey

P
W
W
P
P
W
W
W
W
W
P
P

W
W
W
P
W
P
accidental
W

Caracara
American Kestrel
Bobwhite
Great Egret
Snowy Egret
Great Blue Heron
Reddish Egret
Tricolored Heron
Little Blue Heron
Green Heron
Black-crowned Night Heron
Yellow-crowned Night Heron
Wood Stork
White Ibis
Roseate Spoonbill
Clapper Rail
Common Gallinule
American Coot
American Oystercatcher
American Avocet
Black-necked Stilt
Black-bellied Plover
Semipaimated Plover
Wilson's Plover
Killdeer
P - permanent resident
S - summer resident

P
P
P

P
P
P
P

P
P

P
P

P
S
P
P

W
P
W

S
W
W
P
P

W - winter resident
T - transient
(continued)

APPENDIX C continued.
SPECIES

LOCAL STATUS

Spotted Sandpiper
Willet
Greater Yellowlegs
Lesser Yellowlegs
Short-billed Dowitcher
Long-billed Dowitcher
Red Knot

W

Dunlin

W

Sanderling
Least Sandpiper
Semipalmated Sandpiper
Western Sandpiper
Common Snipe
Herring Gull
Ring-billed Gull
Laughing Gull
Least Tern
Forster's Tern
Royal Tern
Caspian Tern
Black Skimmer
Mourning Dove
Ground Dove
Yellow-billed Cuckoo
Mangrove Cuckoo
Great Homed Owl
Barn Owl
Chuck-will's-Widow
Whip-poor-Will
Common Nighthawk
Belted KingfIsher
Common Flicker
Pileated Woodpecker
Red-bellied Woodpecker
Gray Kingbird
Great Crested Flycatcher
Eastern Wood Pewee
Barn Swallow
Tree Swallow
Blue Jay
Fish Crow
House Wren
Carolina Wren
Mockingbird
Gray Catbird

W

P - permanent resident
S - summer resident

P
W

W
W
W

W
W

W
W

W
W
W

P
S
P
P
P
P
P
P

S
P
P

P
S
W

S
W

P
P
P

S
S
T
T

W
P
P

W
P
P

W
W - winter resident
T - transient
(continued)

APPENDIX C continued.
SPECIES
Brown Thrasher
American Robin
Blue-gray Gnatcatcher
Ruby-crowned Kinglet
Cedar Waxwing
Loggerhead Shrike
Starling
White-eyed Vireo
Black-whiskered Vireo
Black-and-white Warbler
Northern Parula Warbler
Yellow Warbler
Cape May Warbler
Yellow-rumped Warbler
Prairie Warbler
Palm Warbler
Common Yellowthroat
Eastern Meadowlark
Red-winged Blackbird
Common Grackle
Cardinal
American Goldfmch
Rufous-sided Towhee
Savannah Sparrow
Sharp-tailed Sparrow
Bachman's Sparrow
P - permanent resident
S - summer resident

LOCAL STATUS
P
W
P
W
W
P
P
P
S
W
S
T
T
W
P
W
P
P
P
P
P
W
P
W
W
W
W - winter resident
T - transient

APPENDIX D. MAMMAL SPECIES AT THE PORT MANATEE STUDY AREA,
FEBRUARY 1974 - FEBRUARY 1975 (modified from R. W. Long, 1975).
SCIENTIFIC NAME

COMMON NAME

Didelphis uirginiana
Sealopus aquaticus
Dasypus nouemcinctus
Syluilagus floridanus
Syluilagus palustris
Rattus
Rattus noroegicus
Mus musculus
Peromyscus gossypinus
Peromyscus polionotus
Sigmodon hispidus
Oryzomys palustris
Procyon lotor
Lynx rufus
Lutra canadensis

Common opossum
Eastern mole
Nine-banded armadillo
Eastern cottontail rabbit
Marsh rabbit
Black rat
Norway rat
House mouse
Cotton mouse
Oldfield mouse
Hispid cotton rat
Rice rat
Raccoon

Bobcat
River otter

APPENDIX E. ENDANGERED AND THREATENED SPECIES IDENTIFIED AT THE PORT MANATEE
PLANNING AREA (species listed in Appendices A-D classified according to FGFWFC 1990).
SCIENTIFIC NAME

COMMON NAME

Amphibians & Reptiles
Alligator mississippiensis
Drymarchon corais couperi
Gopherus polyphemus

American alligator
Eastern indigo snake
Gopher tortoise

SSC
T
SSC

Birds
Ajaia ajaja
Circus cyaneus
Egretta caerulea
Egretta rufescens
Egretta thula
Egretta tricolor
Haematopus palliatus
Haliaeetus leucocephalus
Mycteria americana
Pandion haliaetus
Pelecanus occidentalis
Polyborus plancus audubonii
Sterna antillarum

Roseate spoonbill
Marsh hawk; northern harrier
Little blue heron
Reddish egret
Snowy egret
Tricolored heron
American oystercatcher
Bald eagle
Wood stork
Osprey
Brown pelican
Audubon's crested caracara
Least tern

SSC

Mammals
Lutra canadensis
Lynx rufus

River otter
Bobcat

Plants
Acrostichum danaeifolium
Encyclia tampensis
Hymenocallis latifolia
llex cassine
Opuntia stricta
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia flexuosa
Tillandsia setacea
Tillandsia simulata

Giant leather fern
Butterfly orchid
Broad-leaved spider lily
Dahoon holly
Prickly-pear
Wild-pine; airplant
Common wild pine; airplant
Twisted airplant
Wild pine; airplant
Wild pine; airplant

FGFWFC

(key on following page)

FDACS

USFWS

CITES

T(S/A)
T

II

UR2

II

SSC
SSC
SSC
SSC
SSC
T
E
SSC
SSC
T
T

UR2

E
E

I
II

E

II
II

T
T

II
UR5

C
II

T
C
T
T
T

APPENDIX E continued.
KEY

FGFWFC Florida Game and Fresh Water Fish Commission Oist published in
Section 39-27.003-005, Florida Administrative Code).
FDACS

Florida Department of Agriculture and Consumer Services Oist
published in Preservation of Native Flora of Florida Act, Section
581.185-187, Florida Statutes).

USFWS

United States Fish and Wlldlife Service Oist published in List of
Endangered and Threatened Wlldlife and Plants, 50 CFR 17.11-12).

CITES

Convention on International Trade in Endangered Species of Wlld
Fauna and Floras.

E

Endailgered

T

Threatened

T(S/A)
SSC

Threatened due to similarity of appearance
Species of Special Concern

C

Commercially exploited

I

Appendix I Species

II

Appendix II Species

UR1

Under review for federa1listing, with substantial evidence in
existence indicating at least some degree of biological
vulnerability and/or threat.

UR2

Under review for listing, but substantial evidence of biological
vulnerability and/or threat is lacking"

UR3

Still formally under review for listing, but no longer being
considered for listing due to existing pervasive evidence of
extinction.

UR4

Still formally under review for listing, but no longer being
considered for listing because current taxonomic understanding
indicates species in an invalid taxon and thus ineligible for
listing.

UR5

Still formally under review for listing, but no longer considered
for listing because recent information indicates species is more
widespread or abundant than previously believed.

APPENDIX F. A PARTIAL LIST OF TREES, SHRUBS, VINES, GRASSES, HERBS,
MARSH PLANTS, AND CULTIVATED SPECIES WHICH ARE IMPORTANT FOOD
AND COVER PLANTS FOR WILDLIFE IN FLORIDA (from King et a1. 1985).

Trees
Common Name

Scientific Name

Ash
Pop
Pumpkin
Red
Swamp
White

Fraxinus caroliniana
F. profunda
F. pennsylvanica
F. pauciflora
F. americana

Basswood
Bay
Loblolly bay
Redbay
Swampbay
Cherry
Black
Carolina
Laurel

Plant Part
Utilized

Wildlife

Seed

White-tailed deer, Bobwhite,
Songbirds

Seeds,
Twigs,
Foliage

Squirrel, Cottontail

Gordonia las ian thus
Persea borbonia
~ palustris

Seed,
Foliage

White-tailed deer,
Fish crow

Prunus serotina

Seed,
Buds

Songbirds, Foxes,
Cottontail, Squirrel

Tilia americana

P. caroliniana

Cypress
Bald
Pond

Taxodium distichum
T. ascendens

Seed

Waterfowl, White-tailed
deer

Dogwood
Flowering
Stiff Cornel

Comus florida
C. foemina

Seed,
Foliage

Songbirds, White-tailed
deer, Bobwhite, Wild turkey

Elm
Florida

Ulmus americana

Seed

Songbirds, White-tailed
deer, Wild turkey

Nyssa sylvatica

Seed,
Seedpulp

Wood duck, Wild turkey
(immature and adult),
Pileated woodpecker,
Perching birds, White-tailed
deer, Black bear

Gum
Black
Ogeechee
Tupelo
Swamp Tupelo
Water Tupelo

N. ogeche
N. sylvatica var. biflora
N. aquatica

Hackberry

Celtis laevigata

Seed

Wild turkey, Bobwhite, Eastern
bluebird, Cardinal,
Mockingbird, American robin,
Cedar waxwing

Hawthorn

Crataegus spp.

Seed,
Buds

Wood duck, Wild turkey,
Songbirds, White-tailed deer

Trees
Plant Part
Utilized

Comnon Name

Scientific Name

Hickory
Bitternut
Mockernut
Pignut
Scrub
Water

Carya cordiformis
C. tomentosa
C. glabra
C. floridana
C. aquatica

Seeds,
buds,
Foliage

Wood duck, White-tailed deer,
Wild turkey, Bobwhite, Fox
squirrel

Holly
American
Dahoon
Possum Haw

Ilex opaca

Seed

1. cassine
1. decidua

Songbirds, Mourning dove,
Bobwhite, Wild turkey, Small
mammals, White-tailed deer

Blue-beech

Carpinus caroliniana

Seed,
Buds

Wood duck, White-tailed .deer,
Songbirds

Magnolia
Southern
Sweetbay

Magnolia grandiflora
M. virginiana

Seed,
Foliage

Woodpeckers, Mourning dove,
Songbirds, White-tailed deer,

Maple
Red
Box-elder

Acer rubrum
A. negundo

·Seed,
Buds,
Flowers

Gray squirrel, White-tailed
deer, Songbirds, Bobwhite

Oak
Acorns,
Quercus incana
Bluejack
Buds,
Chapman's
g. chaEmanii
Foliage
Laurel
g. laurifolia
Live
g. virginiana
Over cup
g. l~rata
Post
g. stellata
g. inoEina
Scrub
g. geminata
Scrub Live
Shumard
g. shumardii
g. stellata var. margaretta
Small Post
Spanish
g. falcata
Swamp Chestnut g. michauxii
Turkey
g. laevis
g. nigra
Water

Wildlife

Wood duck, Rails, Bobwhite
Wild turkey, Songbirds,
Woodpeckers, Fish crow,
Raccoons, Gray and Fox
squirrel, Opossum, Whitetailed deer (mast and browse).
Pocket gophers, Black bear

Cabbage Palm

Sabal Ealmetto

Seed

Florida scrub jay·, American
robin, Raccoon, Fish crow,
Wild turkey (imnature and
adult), White-tailed deer,
Black bear

Persinunon

DiosEyros virginiana

Fruit,
Foliage,
Seed

White-tailed deer, Opossum,
Raccoon, Skunks, Red fox,
Songbirds

Trees
COlIDIlon Name
Pine
Loblolly
Longleaf
Pond
Sand
Short leaf
Slash
South Florida
Slash
Spruce

Scientific Name

Plant Part
Utilized

Pinus taeda
Seed,
P. pa1ustris
Needle
P. serotina
P. c1ausa
P. echinata
P. e11iottii var. e11iottii

Wildlife
Mourning and Ground doves,
Bobwhite, Wild turkey,
Songbirds, Perching birds,
Woodpeckers (including redcockaded), Cottontail, Gray
and Fox squirrel, Whitetailed deer

P. e11iottii var. densa
P. glabra

Plum
Chickasaw
Hog

Prunus angustifo1ia
P. umbellata

Seed

Redbud

Cercis canadensis

Seed,
Fruit

River birch

Betula nigra

Red mulberry

Morus rubra

Seed,
Fruit

Songbirds, Opossum, Gray
squirrel, White-tailed deer,
Bobwhite

Sassafras

Sassafras a1bidum

Fruit

Bobwhite, Wild turkey,
Pi lea ted woodpecker, Gray
catbird, Great crested
flycatcher, Eastern kingbird,
Vireos

Southern Red
Cedar

Juniperus si1icio1a

Seed,
Foliage

Songbirds, White-tailed deer

Sweetgum

Liquidambar styracif1ua

Seed,

Bobwhite, Songbirds, Gray
squirrel, Mourning dove,
Red-winged blackbird, Purple
finch

Sycamore

Platanus occidenta1is

Seeds,

Purple finch,
Goldfinch

Wild olive

Osman thus americana

Yellow poplar

Liriodendron tu1ipifera

Seeds

Cardinal, Purple finch,
Squirrel

Gray fox, Some use by
Songbirds

Shrubs
Plant Part
Utilized

Common Name

Scientific Name

Beautybush

Callicarpa americana

Seed,
Foliage,
Fruit

White-tailed deer, Bobwhite,
Songbirds, Wild turkey

Blackberry

Rubus spp.

Seed,
Foliage,
Fruit

Wild turkey, Bobwhite,
Songbirds, Perching birds,
Gray fox, Skunk, Raccoon,
Squirrel, Cottontail, Gopher
tortoise, Black bear

Vaccinium corymbosum
V. arboreum var.
mysinites

Seed,
Foliage,
Fruit

Florida sandhill crane,
White-tailed deer, Cottontail,
Wild turkey, Songbirds,
Opossum, Skunk, Red and Gray
fox, Black bear

Buckthorn

Rhamnus caroliniana

Seed,
Fruit

Songbirds

Buttonbush

Cephalanthus
occidentalis

Seed,
Foliage

Florida duck, Gadwall, Wood
duck, Ring-necked duck,
Blue-winged teal, Rail,
White-tailed deer

Chinquapin

Castanea pumila

Seed

General wildlife usage

Devilswalkingstick

Aralia spinosa

Fruit

Songbirds

Elderberry

Sambucus canadensis

Foliage,
Fruit,
Twigs

White-tailed deer, Songbirds,
Squirrel, Wild turkey, Marsh
rabbit, Bobwhite

Gopher apple

Licania oblongifolius

Seed

White-tailed deer, variety
of birds and mammals

Huckleberry

Gaylussacia dumosa

Seed,
Foliage

Wild turkey, White-tailed
deer, Florida scrub jay,
Songbirds

Holly
Sweet
gallberry
Gallberry
Myrtle leaf
holly
Yaupon

Ilex coriacea
1. glabra

Seed,
Foliage

White-tailed deer, Black
bear, Songbirds, Bobwhite,
Wild turkey

Blueberry
Highbush
Sparkleberry

I. myrtifolia
I. vomi to ria

Wildlife

Shrubs
Plant Part
Utilized

Common Name

Scientific Name

Inkberry

Scaevola plumieri

Seed,
Fruit

Songbirds, Raccoon

Lyonia
Fetterbush
Maleberry
Rusty-lyonia

Lyonia lucida
L. ligustrina
L. ferruginea

Foliage

White-tailed deer

Oak
Dwarf live
Running

Quercus minima
Q. pumila

Acorns,
Foliage

Wood duck, Wild turkey,
Rails, Bobwhite, Songbirds,
Woodpeckers, Fish crow,
Raccoon, Gray and Fox squirrel,
Opossum, White-tailed deer,
Pocket gopher, black bear

Asimina parviflora
A. abovata
Asimina spp.

Seed

White-tailed deer, Wild
turkey, Raccoon, Opossum

Saw palmetto

Serenoa repens

Seed,
Fruit

White-tailed deer, Raccoon,
Pileated and Red-headed
woodpecker, American robin,
Fish crow, Myrtle warbler

St.-John's-Wort

Hypericum spp.

Foliage

White-tailed deer

Viburnum nudum

Seed

Wild turkey, White-tailed
deer, Gray catbird,
Mockingbird, Cedar waxwing,
Pileated woodpecker, American
robin, Crested flycatcher,
Gray and Fox squirrels,
Cardinal

Pawpaw
Small fruited
Flag

Viburnum
Possum haw
Rusty black
haw
Southern
arrowood

V. rufidulum
V. dentatum

Tallowood

Ximenia americana

Winged Sumac

Rhus copallina

Wildlife

White-tailed deer
Seed,
Twigs

White-tailed deer, Wild
turkey, Bobwhite, Songbirds

Vines
Plant Part
Utilized

Conunon Name

Scientific Name

Cross-vine

Bignonia capreolata

Foliage

White-tailed deer

Grapes

Vitis spp.

Seed,
Foliage,
Fruit

Wild turkey, White-tailed
deer, Raccoon, Cardinal,
Gray Catbird, Bluejay,
Tanager, Woodpeckers

Greenbriar

Smilax spp.

Seed,
Foliage

White-tailed deer, Raccoon,
Wild turkey, Fish crow,
Perching birds, Pileated
woodpecker, Marsh rabbit,
Wood rat

Hog peanut

Amphicarpa bracteata

Seed,
Foliage

Bobwhite

Japanese
Honeysuckle

Lonicera japonica

Foliage,
Fruit,
Twigs,
Nector

Bobwhite, White-tailed deer,
Songbirds, Perching birds,
Hununingbirds, Wild turkey,
Cottontail

Pepper-vine

Ampelopsis arborea

Seed,
Foliage

White-tailed deer, Songbirds

Poison-ivy

Toxicodendron radicans

Seed,
Foliage,
Stems

Wild turkey, White-tailed
deer, Downy and Red-headed
woodpeckers, Songbirds

Rose
Cherokee
Swamp

Rosa laevigata
R. palustris

Foliage,
Fruit,
Stems,
Buds

Mockingbird, Sparrows,
Cedar waxwing, Cardinal,
American robin

Trumpet-creeper

Campsis radicans

Foliage

White-tailed deer

Virginia-creeper Parthenocissus
quinquefolia

Foliage,
fruit

Songbirds, White-tailed
deer, Woodpeckers, Bobwhite,
Red fox, Wild turkey

Yellow jessamine Gelsemium sempervirens

Foliage

White-tailed deer

Centrosema virginianum

Seed,
Foliage

Bobwhite, White-tailed
deer

Butterfly pea

Wildlife

Grasses and Herbs
Plant Part
Utilized

Common Name

Scientific Name

Aster

Aster spp.

Foliage

White-tailed deer

Barnyardgrass

Echinocloa crusgalli

Seed

Bobwhite, Mourning dove,
Wood duck, American Widgeon,
Blue~inged teal, Gadwall,
Northern shoveler, Purple
Gallinule, Songbirds

Beggar-ticks

Bidens spp.

Seed

Wood duck, White-tailed
deer

Bluestem

Andropogon spp.

Seed

White-tailed deer

Bristlegrass

Setaria spp.

Seed

Mourning and Ground doves,
Wild turkey, Bobwhite,
Dabbling ducks, Rails,
Cottontail, Small mammals

Digitaria ciliaris
Digitaria spp.

Seed,
Foliage

Mourning and Ground doves,
Bobwhite, Cottontail,
Songbirds, Wild turkey

Croton

Croton glandulosus

Seed

Bobwhite, Mourning and
Ground doves, Cardinal,
Red-winged blackbird

Fescue

Festuca spp.

Seed,
Foliage

Wild turkey, Songbirds,
Cottontail

Fleabane

Erigeron spp.

Foliage

White-tailed deer

Goldenrod

Solidago spp.

Seed,
Foliage

White-tailed deer,
Songbirds, Small mammals

Hoary Pea

Tephrosia spp.

Bobwhite, Gopher tortoise

Ironweed

Vernonia angustifolia

Seed,
Foliage
Foliage

White-tailed deer

Lovegrass

Eragrostis spp.

Seed

White-tailed deer

Milk Pea

Galactia elliottii

Seed,
Foliage

Bobwhite, Wild turkey,
White-tailed deer

Nightshade

Solanum spp.

Seed

Bobwhite, Wild turkey,
Songbirds

Crabgrass
Southern

Wildlife

Grasses and Herbs
Plant Part
Utilized

Conunon Name

Scientific Name

Nut-rushes

Scleria spp.

Seed

Bobwhite

Pigweed

Amaranthus spp.

Seed,
Foliage

Mourning and Ground doves,
Bobwhite, Cottontail,
Songbirds

P. dichotomiflorum
P. rigidulum
panicum spp.

Seed

Bobwhite, Wild turkey,
Bobolink, Cardinal, Mourning
and Ground doves, Towhee,
and other Songbirds

Cassia spp.

Seed

Bobwhite, Mourning and Ground
doves, Gopher tortoise

Paspalum boscianum
P. laeve
P. Setaceum
Paspalum spp.

Seed,
Foliage

Waterfowl, Bobwhite, Wild
turkey, Mourning and Ground
doves, Sparrows, Towhee,
Cowbird, Rails, Cottontail

Pokeberry

Phytolacca americana

Seed

Songbirds, Red-bellied and
Red-cockaded woodpeckers,
Mourning dove, Opossum,
Raccoon

Ragweed

Ambrosia artemisiifolia

Seed

Mourning dove, Wild turkey,
Bobwhite, Songbirds, Small
mammals

Tick Trefoil

Desmodium spp.

Seed,
Foliage

Bobwhite, Wild turkey,
White-tailed deer

Vanilla Plant

Carphephorus
odoratissimus

Seed,
Foliage

Mourning dove, White-tailed
deer

Wiregrass

Aristida stricta

Seed

Gopher tortoise, White-tailed
deer

Yellow-eyed
Grass

Xyris spp.

Seed Head

Wild turkey, Bobwhite

Sorghastrum nutans

Foliage

White-tailed deer

Panicgrass
Fall
Redtop

Partridge Pea
Paspalum
Bull
Field
Thin

Yellow
Indiangrass

Wildlife

Marsh Plants
Common Name

Scientific Name

Smartweed

Polygonum
hydropiperoides

Plant Part
Utilized

Wildlife

Seed

Waterfowl, MOurning dove,
Raccoon, Rails, Shorebirds,
Red-winged blackbird,
Bobolink, Songbirds,
Bobwhite

Soft rush

Juncus effusus

Seed,
Stem

Waterfowl, White-tailed deer,
Marsh birds

Spatter-dock

Nuphar luteum

Seed

Florida duck, Florida
sandhill crane, Rails

Spikerush .

Eieocharis baldwinii
Eleocharis spp.

Seed,
Tubers

Waterfowl, Purple gallinule,
Rails, Shorebirds

Tape-grass

Vallisneria americana

Seed·,
Foliage,
Root

Waterfowl

Waterlily
Fragrant
white
Yellow

Nymphaea odorata
N. mexicana

Seed,
Foliage,
Stems,
Root

Wood duck, Florida duck and
other waterfowl, Florida
sandhill crane, Gallinules,
White-tailed deer

Water-shield

Brasenia schreberi

Seed,
Stem

Waterfowl

Wild rice

Zizania aquatica

Seed

Waterfowl, Rails, Songbirds

Cultivated Plants Used In Food Plots
Common Name

Scientific Name

Barley

Hordeum spp.

Plant Part
Utilized

Wildlife

Seed,
Shoots

Wood duck, Black duck, and
other dabblers, Mourning dove,
Wild turkey, Florida sandhill
crane

Broomcorn millet Panicum miliaceum

Seed

Bobwhite, Wild turkey,
waterfowl, Mourning dove

Browntop
Millet

Brachiaria ramosa

Seed

Bobwhite, Mourning dove,
Wild turkey, Waterfowl

Clover
Subterranean
White
Crimson

Trifolium subterraneum
T. repens
T. incarnatum

Seed,
Foliage

Cottontail, White-tailed
deer, Wild turkey

Common Sorghum

Sorghum vulgare

Seed,
Foliage,
stems

White-tailed deer, Florida
sandhill crane, Mourning
and Ground doves, Bobwhite,
Wild turkey, Songbirds

Corn

Zea mays

Seed

Waterfowl, Mourning dove,
Wild turkey, Bobwhite,
Songbirds, Raccoon

Cowpea

Vigna spp.

Seed,
Foliage

Mourning dove, Bobwhite,
White-tailed deer, Wild
turkey

False moneywort

Alysicarpus vaginal is

Seed

Bobwhite

Fire thorns

Pyracantha spp.

Seed

Cardinal, Mockingbird,
American robin, Purple finch

Hairy indigo

Indigofera hirsuta

Seed

Upland game birds, Cottontail

Jointvetch

Aeschynomene
americana

Seed,
Foliage

White-tailed deer, Mourning
dove, Bobwhite, Songbirds

Seed

Bobwhite, Mourning dove,
White-tailed deer, Songbirds

Lespedeza
Shrub
Conunon
Thunberg

Lespedeza bicolor
L. striata
L. thunbergii

Cultivated Plants Used In Food Plots
Plant Part
Utilized

Connnon Name

Scientific Name

Oats

Avena spp.

Seed,
Foliage

Sesbania

Sesbania spp.

Seed

Soybean

Glycine max

Seed,
Foliage

Mourning dove, Wild turkey,
Bobwhite, Cottontail,
White-tailed deer

Sunflower

Helianthus annuus

Seed

Bobwhite, Mourning dove,
Wild turkey, Squirrel,
Songbirds

Wheat

Triticum aestivum

Seed,
Foliage,
Shoots

Upland game birds, Songbirds,
White-tailed deer, Wild
turkey, Cottontail

Wildlife
White-tailed deer, Wild
turkey, Cottontail, Mourning
dove, Songbirds
Upland game birds

APPENDIXG. RESPONSEFROMFLORIDANATURALAREASINVENTORY,January
30, 1991.

FLORIDA NATURAL AREAS INVENTORY
1018 Thomasville Road, Suite 200-C • Tallahassee, Florida 32303 • (904) 224-8207

January 30, 1991
Mr. Robin R. Lewis
Lewis Environmental Services, Inc.
P.O. Box 20005
TallaA..see, Flotilla :m83:[

OL4!lL/1r "5 'PC- ~ -0=0

RE: Port Manatee Planning Area Recommended Management Plan
Dear Mr. Lewis:
This letter is in reference to your request for information from the Florida Natural Areas
Inventory. The project site is located on the Cockroach Bay and Ruskin U.S.G.S. 7.5 minute
quadrangle maps.
The following elements are known to occur on or near this proposed development site
and should be considered in your management plan for this area.

Natural Communities:
None currently mapped for this site.

Special Animals:
Drymarchon corais couperi, Eastern indigo snake (FNAI G4T3/S3; FederalThreatened; State-Threatened).
Special Plants:
Helianthus debilis vestitus, hairy beach sunflower (FNAI G5?T2/S2; FederalC2).
I hope this information is of use to you. Please call if you have any questions or if I
can be of further assistance to you.
The quantity and quality of data collected by the Florida Natural Areas Inventory are dependent
on the research and observations of many individuals and organizations. In most cases, this
information is not the result of comprehensive or site-specific field surveys; many natural areas
in Florida have never been thoroughly surveyed. Records for new occurrences of plants and
animals are continuously being added to the database and older occurrence records may change
as new information is gathered.

The Nature Conservancy and the Florida Department of Natural Resources

Mr. Roy Lewis
January 30, 1991
Page Two

For these reasons, the FNAI cannot provide a defmitive statement on the presence,
absence, or condition of biological elements in any part of Florida. Florida Natural Areas
Inventory reports summarize the existing information known to FNAI at the time of the request
regarding the biological elements or locations in question. They should never be regarded
as final statements on the elements or areas being considered, nor should they be
substituted for on-site surveys required for environmental assessments.
Information provided by this data base may not be published without prior written notification
to the Florida Natural Areas Inventory and FNAI must be credited as an information source in
these publications. FNAI data may not be resold for profit.
Sincerely,

~o.~
Rodney O. Cassidy
Environmental Reviewer
ends.

APPENDIX H.
REVIEW FROM FLORIDA DEPARTMENT OF NATURAL
RESOURCES, March 13,1991.

Governor

FLORIDA DEPARTMENT OF NATURAL RESOURCES

Bob Butterworth
Attorney General

Marjory Stoneman Douglas Building
3900 Commonwealth Boulevard
Tallahassee, Florida 32399

Tom GardneI; Executive Director

Jim Smith
Secretary of Slate

Gerald Lewis
Slate Comptroller
Tom Gallagher
Slate Treasurer

i-larch 13, 1991

Bob Crawford
Commissioner of Agriculture
Betty Castor
Commissioner of Education

Roy R. Lewis, III
Lewis Environmental Services, Inc.
5454 Jet View Circle
Tampa, Florida 33634

In your DISCUSSION concerning the agricultural lands, you state
that restoration efforts depend on the future use of currently
agricultural lands. It seems that before a site specific, complex
management plan can be developed, a definite decision needs to be
made by TECO as to what they want to do wi th the property or
spe ·: ::ific parcels thereof. With the EPGF designation lifted, the
available options are: the sale of the land, continued agricultural
use, or donation of the land as banking mitigation. Is this master
plan based only on the sale of these lands or is TECO willing to
donate parcels or retain ownership and fund restoration? I am also
curious as to how these lands are currently managed. Are the fields
leased to the farmers; if so, for what period of time and when do
contracts expire?
I have had several meetings with Don Hesselman of the shellf~sh
assessment section of the DNR concerning water quality in Cockroach
Bay.
As you are aware the current shellfish designation of this
a1-ea is "temporarily c:losec,'t due to higher than acceptable fecal
coliform counts over the past several years. Unfortunately, this
has prompted a proposal for a. permanent "prohibited" designation
of the area. ll,.lthough it is generally agreed that the Hawaiian
Isles traile:- park is a :;tc.j or culpri t, water testing seems to
indicate other pOint sources of pollution within the area. The only
septic system I am aware of is the HCC center , but this facility
is set far enough upland and is not even used enough to
significantly c ,)ntrlbute to th8 problem. ThE aerials you sent
illustrated several channels running parallel to areas where cattle
were noted . These channels appear to emp~y directly into Cockroach
3ay. The area designated to have cattle removed (Figure 5. area 9 \
also appears ~o be a salt fla~. I'm curlOUS why cattle are there
at all and if it is posslble they are a con~ributing factor. The
methods used by DNR to qua~tify fecal coliform in th:s area depend
on live bacteria and indicate a fresh SO'_lrce of pollution. The
sewage facility of Hawaiian Isles was supposedly upgraded,
inspected and approved but I think an investigation of the
fac~lities w~ll find deficiencies that need to be corrected. The
water quality of Cockroach Bay is a speclal CCl':cern of this bureau,
;_~l"lf .)rtuna te 1 Y
most point SOUl-ces of poIlu tlon are out of our
jurisdiction
and
would
require
other
agency
support
for
inv2stigation and 2nforcement. Any insight you might have on
identifyiEg and cOlTecting I>::>int SOla-cEo::: in this area would be
appreclated.
I

Administration

Beaches and Shores

Law Enforcement

Marine Resources

Recreation and Parks

Resource Management

Slate Land!

I have spoken to Mr. Greg Brock, Environmental Administrator for
the Bureau of Land Use Planning in Tallahassee and mentioned the
uplands surrounding Cockroach Bay as a pQSsible C.A.R.L. purchase
and a beneficial step in expanding and buffering the Aquatic
Preserve. Although "improved" uplands are not usually purchased,
the fact that these lands are adjacent to and directly affect an
Aquatic Preserve warrants special attention. Also, the DNR does not
currently own any uplands that could be used in managing the
preserve (i.e. educational facilities, boat storage etc.). The
expansion of the H.C.C. property to allow us access to the facility
is another possibility. These facts all point favorably toward
these lands as a calldidate for C.A.R.L. purchase. I see many
benefits in acquiring all or parts of these lands and was asked to
submit any ideas or proposals outlining the merits of land
acquisl~10n
in this area . However, lands most likely to be
considered will be "natural" areas and funding for restoration of
improved uplands is still an issue. As far as managing these lands,
any land purchase that is considered an expansion of the Aquatic
Preserve will most likely be managed by Aquatlc Preserve staff .
Thanks for allowing us to review the draft. Also the aerials are
very helpful and will be useful in the future. Please contact me
at 622-7364 if I can be of any assistanCE.
Sincerely,

~~
Bill Linton,
Aquatic Preserve Manager
Bureau of Submerged Lands and Preserves
P. S . Please let any volunteers/groups you know that would be
interested in participating Saturday, April 6, 8:30am in a
restoration of the Cockroach Bay boat ramp area . We will be picking
up garbage , removing brazilian peppers and planting approximately
2000 units of Soartina altern i flora.

APPENDIX 1. IITGHWAY DANGERS TO WILDLIFE (Tampa TribWle September 30,
1991); TYING THE LANDSCAPE TOGETHER: THE NEED FOR WILDLIFE
CORRIDORS.
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Florida's killing roads
The number of
animals killed on the
state's roads is
"mind-boggling," says
one biologist.

Traffic threatens ~
endangered species;19
J'/ lI-r---Jl_..1,

~
;
t·

By NANETTE HOLLAND
Tribune Staff Wriler
CLEARWATER - The most
vicious predator in Florida
doesn't have 3-inch claws, formidable teeth or razor-sharp talons. '
It has four wheels.
Automobiles each year kill
more of the state's large endangered species - including the
panther and the bald eagle than any other human -related
cause.
Few motorists deliberately
run down raccoons or flatten foxes. But the state 's meteor'ic
growth means more and more
roads are needed, putting thousands of creatures into the path
of danger every day.
One study estimated the animal highway death toll at 100
million vertebrates a year. No
one knows how many wild animals are killed on Florida roads.
but " il '~ a mind-boggling
amuun!. " ~a id Siev e Nesbitt. a
wildlife I>iologisl with th e Florida
Game and Fresh Water Fish
Commission.
Roads can be animal-proofed
to some extent by the construclion of concrete tunnels or box
culverts Ih at allow wild creatures 10 pass sa fely underneath
Ihe blacktop. But government
dollars for those escape routes
are scarce, even though people
also suffer when cars and creatures collide.
Four people were killed in
Florida last year and 380 were
injured when they struck animals on a road, Florida Highway
Patrol records show.
"It's not just a wildlife issue.
It's a public safety issue," said
Gary Evink. chief ecologist for
the state Department of Transportation (DOT).
From snakes and squirrels to
bears and bobcats, Florida's
highways are an equalizer that
spares no species.

West
Beach
FLORIDA PANTHER
• Highway deaths, 1980-1990:

20
• Most deadly roads : Alligator
Alley (State Road 84) from
Naples to Miami, State Road 29
through the Big Cypress
Swamp in Collier County

~.

.

~-KeyLargo

Key
}..:-J
Wei\P- Big Pine Key

BLACK BEAR
• Highway deaths, 1980-1990:

234
BALD EAGLE
• Highway deaths, 1980-1990:

56
• Most deadly roads: Rural
roads in Polk and Osceola
counties , where the state 's
largest populations of eagles
are found
Source: Florida Game and Fresh Water
Fish Commission

"Anything that's out there
that isn't bound to the Earth by
roots is subject to being killed on
the roads," said game commission biologist Paul Moler.
More than 13,000 snakes
weighing a total of 1.3 tons were
killed in four years oil a 2.9-mile
stretch of U.S. Highway 441
crossing Paynes Prairie State

• Most deadly roads: State
Road 40 in Marion and Lake
counties , State Road 29 in the
Big Cypress Swamp, U.S.
Highway 19 from its
intersection with State Road 50
north to the Hernando-Citrus
county line

KEY DEER
• Highway deaths, 1980-1990:
471
• Most deadly roads: U.S.
Highway 1 on Big Pine Key in
the Florida Keys

Tribune map by TED STARR/illustrations by PAT MITCHELL

Preserve in Gainesville, according to a study QY JRichard Franz
with the Florida' Museurn of Natural History.
Snakes often are the first link
in what Nesbitt calls the " highway death chain."
Raccoons and opossums are
frequently run over when they
wander onto roads in search of

snake remains. Larger animals,
partic\:llar,ly eagles and vultures,
then are killed when they fly In
to snack on raccoon and opossum carcasses.
Highway deaths are a major
threat to at least five of the
state's best-known imperiled aniSee SURVIVAL, Page 5

Florida/Metro-5 .
.~

Survival ·of species

at risk as Florida
builds more roads
• From Page 1
mals: panthers, eagles, key deer,
black bears and crocodiles. Wildlife
biologists say there also is a heavy
toll on indigo snakes, wood storks,
scrub jays and gopher tortoises species that often ·feed or live near
roads.
Road kills jeopardize the longterm survival of a species. Such
deaths splinter the habitat, making
it difficult for animals to find food,
mates or their own territory.
That is what has happened to
Florida pantherS, whose dwindling
homelands have been bisected by
major highways such . as Alligator
Alley, and to crocodiles that regularly venture across U.S. Highway 1
in the upper Florida Keys during
nesting season.
One year, Moler said, three eggladen crocodiles were killed within
weeks of each other on U.S. 1.
There are between 300 and 500
crocodiles left in Florida, the only
place in the country they are found.
A planned widening of State
Road 40 in north central Florida
threatens to cut in half one of the
state's four largest remaining populations of black bears, said biologist
John Wooding, who studies bears
for the game commission.
Bears, unlike many animals,
learn from their mistakes. They
eventually will refuse to cross
heavily traveled roads. Wooding
fears that will happen unless a way
is found to allow the bears to cross
S.R. 40 safely.
"It's like you have a large piece
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of land that's an island and then you ';
dig a ditch, but not so wide that you)
can't cross it," he said. "But then ::
you · fill the ditch with crocodiles '.:
that eat everything that try to cross,::
so eventually you don't try to cross :.
it anymore~ That's what happens' to ::
bears when traffic gets too heavy on :
a road."
,
Wooding and other biologists say ::
underpasses .- or tunnels under- .,:
neath roads - are one solution.
..
Various underpasses have been:'
used for decades for everything i:
from mule deer in Colorado ·to en- . .;
dangered salamanders in California:
and toads in Great Britain.
The only wildlife underpasses in .
Florida are being constructed for ;,;
panthers on Alligator Alley and :~
State Road 29 in Collier CountY's ':
Big Cypress Swamp.
:~
Each panther underpass costs .about $500,000, excluding fenci!lg, :':
Evink said. The cost of buying pri-;:
vate land along S.R. 40 to install.'
fences is a major factor in DOT's:!
reluctance to build underpasses '::
there to protect black bears.
Evink said DOT officials are:
working with the game commission:
to develop a statewide plan to iden- ,;
tify areas where the tunnels are .
most needed,
.'.
But there is no allocation of ·
money in either the state or federal .~
transportation budgets for wildlife i
protection.
,:
"There is no greater waste of:
wildlife than a road-killed animal," ::
Nesbitt said. "It's something we "
grow up and accept as a necessary ~
evil, like the national debt, but' it"
doesn't have to be that way."
,',
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INTRODUCTION
.

,t

.', e humans are used to being able to move about freely. We think
nothing of moving from city to city, state to state or even country to
country. To facilitate our movement, we have built systems of roads that
crisscross the landscape, tying together the places where we live, work
and play.

Animals too need a system to move about the landscape; however, for
animals movement is not as easy. When they try to move through unsuitable areas they are exposed to great risks. The remaining suitable
areas of habitat for wildlife are increasingly fragmented and isolated
from each other. For animals to move from one area to another, they
must have "roads," or corridors,. of natural habitat, such as riparian
forests . Those connecting links turn the isolated fragments into a habitat
system.
The wildlife movement corridors are like arteries that allow wildlife to
move within the regional landscape. Without them our wildlife populations would be greatly diminished and many species might disappear
altogether.

The bottomland forests
along rivers, lakes and
streams are important
travel routes for
wildlife. Our landscape
is more fragmented and
developed each year.
These riparian
corridors provide
animals with a means of
movement between the
remaining areas of
suitable habitat.
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THE NEED To MOVE
.
he need for movement is a common factor in the lives of most
species. The most common form of movement is seasonal migration.
Almost everyone is familiar with the yearly migration of birds from northern latitudes to milder climates in the autumn, the great treks of animals
on the African plains, and the yearly return of caribou to the northern
tundra. But there are other, equally important, kinds of wildlife movement. While they are not as spectacular as mass migrations, they are
vital to the species concerned.
For many animals movement is a necessary part of their daily or
seasonal routine, enabling them to find food or cover. This is particularly
true of the larger carnivores; it is not commonly realized how much area
is required to support a panther, a wolf, a bear, or even an otter. These
animals commonly must roam over large distances to meet their food requirements. Eastern panthers, which often travel as far as 20 miles in a.
night, normally occur in densities of less than one individual per 50,000
acres. Black bears may move 25 miles at a time. Even otters may move
as much as five miles in a night.

Estimated Ranging Area
Florida Panther
Animals such as
raccoons may move
several miles as part of
their daily routines. If
their movement is
restricted, or if
movement becomes
dangerous, they may
not survive. Many kinds
of wildlife require large
areas in which to live.

Black Bear
Bobcat
Otter
Mink
Raccoon

o

5,000

10,000

15,000

HOME RANGE (acres)

4

150,000

i,",,"a,;> do not move only for food and cover. One of the most important reasons for movement is reproduction. Animals that naturally occur
in low densities, such as the large carnivores, often must travel long distances to find breeding partners. During the breeding season such
animals may be almost continually on the move, covering very large
areas outside their normal home ranges, exposing themselves to the
dangers of unfamiliar or unsuitable habitat.
A third impetus to movement is emigration or dispersal. Dispersal is oneway movement - animals leaving a group or population permanently.
Dispersal has two important functions: it prevents both overpopulation
and inbreeding. When a population grows too numerous, it can damage
the habitat it depends on. The population can also become weak and susceptible to disease or adverse conditions. Of course, successful
dispersal requires that the animal have somewhere to go and a way to
get there.

Animals may move to
avoid overcrowding or
to find breeding
partners. Overcrowding
damages both the
animal and the habitat.
Dispersal is an effective
way to prevent
crowding but it can be
dangerous, especially if
the animal has to cross
large areas of
unsuitable habitat.
OJ
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FRAGMENTATION
ne of the major problems facing wildlife populations is habitat fragmentation. Formerly large areas of wildlife habitat have become
increasingly smaller and isolated as we have changed the landscape to
suit our own purposes. Where once there were huge areas of natural
vegetation and forest , there are now small islands surrounded by humandominated environments. Agriculture, urban development and road
construction have all contributed to the fragmentation of our remaining
wildlife habitat.
As the remaining areas of habitat become isolated from each other they
are also being whittled away. The result is double jeopardy: wildlife is
being forced into smaller and more isolated patches of habitat, while the
risk of movement is greatly increased by highways and faster modern
traffic.
Often species that occur at low densities also must move widely.
Because of this they increase their chances of encountering humans.
Since they are often predators, they are considered nuisance animals encounters with hunters, traffic, traps, pets and livestock all increase
their risks.

Human activities have
drastically changed the
landscape. Areas of
wildlife habitat are
becoming smaller and
increasingly more
isolated from each
other. Movement
between them becomes
more and more difficult
for animals as
fragmentation increases.

these risks, perhaps the greatest comes from traffic. Each year unnumbers of animals are killed on our highways; for some animals,
like the endangered Florida panther, road kills could be a deciding factor
in pushing them into extinction. Even for species not in immediate
danger, roads and highways can be a major mortality factor.
Fragmentation also affects the genetic diversity within a species. As fragmentation increases, inbreeding becomes more likely. The result is what
geneticists call inbreeding depression, which is marked by a general loss
of vitality and fertility, and greatly increased mortality in newborn young.
A further effect of fragmentation is an increase in alien and common
species at the expense of rarer species. Species that have been in contact with humans for thousands of years are more likely to adapt to
habitats altered by human use. This, in large part, explains why
European species such as pigeons, sparrows, starlings, rats and mice
become such pests in humanized environments, and why "wilderness"
species disappear once the habitat is altered.
When populations of top carnivores such as wolves, panthers, large
alligators, bobcats and hawks are reduced the smaller carnivores
increase. The result is more opposums, raccoons, armadillos, skunks,
cats and dogs. These lesser predators wreak havoc on ground-nesting
birds, reptiles, amphibians and smaller mammals.

When animals move
from one area to
another, they face great
risks. Road deaths are a
major form of mortality
for bears, panthers,
otters and other large
animals. With new and
larger roads constantly
being built, the risks
are increasing.
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Iragmentation breaks down natural ecological barriers. For instance,
when forest is cleared to make pasture for cattle, an artificial prairie is
created and species adapted to a prairie can move in. If enough areas of
forest are cleared to pasture, they may act as dispersal corridors for
prairie species, taking them into areas from which they have been previously barred by the forest barrier.
As our population grows and development of natural areas increases,
fragmentation becomes an increasingly critical problem. If we cannot
find a way to counteract its effects, much of our effort to conserve
wildlife species may be in vain. The best solution is to plan our natural
resource management so that we link the different areas of habitat with
natural corridors that allow the free movement of wildlife species from
one area to another. In this way we turn a number of isolated fragments
into an integrated habitat system.

The clearing of forest
for pasture has allowed
prairie species such as
this cowbird to move
into areas they could
not reach before. They
compete with the
original inhabitants and
may take over from
them. Fragmentation of
wildlife habitat places
many pressures on
native species of birds
and animals.

8

THE HABITAT SYSTEM
~
m

he United States has made great strides in protecting wildlife and

natural resources. It has done so through a combination of governmental and non-governmental organizations, laws, poliCies and treaties, and
reserved lands. Today, the conservation of natural resources is more
important than ever before. The combined acreage of national parks,
national forests, rangelands, national wildlife refuges, state and other
conservation lands in the United States exceeds one billion acres. Although this is less than the percentages of many undeveloped countries,
it is large by the standards of industrialized nations.
We are in the fortunate position of still having a significant portion of our
natural lands left to us, thanks to the relative newness of our country.
Yet this elaborate and extensive system is not doing the job it is supposed to do, especially with regard to large mammals. In every region of
the country one or more large, wide-ranging species already suffers the

Bottomland or riparian
forests provide natural
movement corridors for
wildlife. They connect
the remaining patches
of suitable habitat,
making them into a
habitat system.

direct consequences of habitat fragmentation. Since large carnivores
tend to range over wide distances and cause conflict whenever they
come near humans, even the largest of our parks and refuges are just
small habitat islands to them.
In fact, studies have shown that no national park in North America is
maintaining its original complement of species. The only conservation
area that is successfully protecting all of its large mammals is the
western Canadian area comprised of Jasper, Banff, Kootenay and Yoho
National Parks and an associated national forest. It seems that it is not
enough just to set aside a large area and expect it to maintain itself and
all its wildlife. No single remaining area is large enough.
The answer is to link the existing areas of habitat with dispersal arteries
allowing wildlife to move freely from one to another. By doing so, we can
offset the effects of fragmentation, turning many isolated patches into a
habitat system. A series of greenbelts or habitat linkages that interconnect key parks, refuges and habitat islands would alleviate many of the
problems associated with habitat fragmentation and isolation. Those
links already exist in many of our forested systems -

we just have to

preserve them.

TYING THE LANDSCAPE TOGETHER:
THE NEED FOR WIWUFE MOVEMENT CORRIDORS
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WILDLIFE CORRIDORS AND THE
RIPARIAN FORESTS
.
he key to an integrated habitat system is connectedness. The
corridors that allow wildlife movement must link each part of the system
and provide suitable habitat for the animals using it. In many areas these
corridors already exist in the form of the riparian forests.
Bottomland and streamside forests are often called riparian forests to indicate that they are part of the river system. Although it sounds odd to
refer to a forest as part of a river, riparian forests are just that.
These forests, occupying the floodplains around rivers, streams and
lakes, are the middle ground between the rivers and the uplands. Since
conditions in the bottom lands fluctuate, they resemble both wetlands
and uplands at different times of the year. They are still part of the river
system, but provide vital habitat for land creatures. They also tie upland
catchment areas to the estuaries at the mouths of rivers.
As a vital part of the larger river system, the bottomland forests are
essential to the regional landscape. They act as regulators for the rivers
by controlling overflow, freshwater pulses to the estuaries, soil erosion,
and pollution.
The abundance of food and cover in the bottomlands makes them essential habitat for many species of wildlife. They also serve as seasonal and
permanent refuges for species forced to leave their preferred habitats.

Ri parian forests are

part of the river system.
They provide natural
corridors of wildlife
habitat, along which
birds and animals can
move through the
landscape. They also act
as refuges for many
species.
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Thus, bottomland forests provide both habitat for wildlife and links to
other parts of the landscape. The combination of these two important
factors means that they also have another function, one that is less
welt-known but increasingly critical: they are natural wildlife movement
corridors.
ll!I nfortunately, in spite of their enormous value, riparian forests are
being lost at an ominous rate. It is estimated that throughout the United
States, 70 percent of the riparian forests have already been lost. In some
areas,the loss is as high as 95 percent. Millions of acres of bottomland
and streamside forest have been drained, cleared and converted to
agricultural land. More forest has been lost to development of roads,
shopping centers and urban areas . Clearing, whether for agriculture or
development, is not the only threat to bottomlands. A major danger is
the channelization or "improvement" of rivers to prevent flooding or for
ease of navigation. Such interference in the natural cycle of the river
spells death for the riparian forests, which are completely dependent on
periodic flooding.

The remaining riparian
forests are disappearing
rapidly under the
onslaught of
development.
Bottomlands are
cleared for agriculture
or destroyed when river
channels are
"improved." When the
natural flooding cycle
in the bottomlands is
disrupted, the forests
are doomed.
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PRESERVING THE HABITAT
SYSTEM: PLANNING FOR
WILDLIFE MOVEMENT CORRIDORS
I
he idea of providing for animal movement is not novel, but except
for migratory bird conservation, it has been applied only on a situationby-situation basis. It has not yet become part of a comprehensive
planning strategy for wildlife conservation. It is now time for the concepts of wildlife movement and connectivity to be integrated into the
planning of conservation efforts at all levels. If we fail to do this, we risk
losing much of our wildlife resource.
Both individual landowners and policy makers can take steps to insure
the development of widespread habitat systems, with effective connecting links between the individual parcels of land.
WHAT LANDOWNERS CAN DO

ne of the most important things for individual landowners to do is
to become aware of the importance of connectivity and the riparian
forest. They can enhance the suitability of their own land by maintaining
the natural vegetation cover, particularly the riparian woodlands.
Each piece of natural habitat is part of the habitat system; it is vital to
wildlife. Those parts that are connected to others are even more
valuable. If landowners consider the position of each piece of riparian
forest in the larger system, and plan their land use accordingly, they will
be contributing to the regional landscape and its wildlife populations.
This does not mean that the bottom lands must be left untouched, at a
cost to the landowner, to maintain the system. Management for renewable resources is the best policy for property owners, since it allows
harvest year after year without changing the value of the basic system.
The best way to do this is to develop the many different income sources
available from a bottomland forest. Government agency personnel will
assist landowners in preparing a management plan for renewable
resources.
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RIPARIAN FOREST CONNECTIONS AND POLICY PLANNING
~

.

~r~he key to policy planning for wildlife and habitat preservation is the
f~"",

conception that parks, reserves and other conservation areas are not
isolated units; rather, they are part of a larger system, interconnected
and interdependent. That conception should govern land management
planning at all levels, from city and county governments to the federal
government.
Federal agency lands under authority of the Park Service, Forest Service,
Fish and Wildlife Service, Bureau of Land Management and even the
Department of Defense should constitute major habitat islands in the
overall system. State lands and even county and city holdings can also
contribute. But these are not enough in themselves . Maintaining the connectedness of the system is vital to its survival.
A crucial el.e ment of that connectedness is the riparian forest; bottomland habitat should be given high priority when acquisition of new
conservation areas is considered. Areas that provide links between existing habitat patches or strengthen existing links should be given the
highest priority. Isolated areas that do not strengthen the network of the
system should be ranked lower. It is possible through network analysis
and other tools to assign relative values to prospective areas, and these
values can be of great use to planners.
Outright acquisition is not necessary for the protection of the system we can never acquire enough land to protect all the resources and all the
systems we would like to. However, there are other methods for protecting land - the most useful of these are long-term easements from
private property owners. In this way, the landowner can help preserve
the landscape system without suffering personal loss for his deed. If
these easement programs were further expanded, the expense of maintaining the movement corridors for wildlife would be cut, since less land
would have to be purchased outright.

If provisions such as the
wildlife underpass are
made to preserve the
connectness of the
riparian corridors, the
integrity of the habitat
systems can be
maintained.
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THE OUTLOOK

If

we are to preserve our wildlife resources into the future, we must
make our plans based on the integrity of the habitat system in which
they exist. We must think in terms of whole landscapes.

Animals need room to move, and isolated patches of habitat do not
provide sufficient room for them to do so. If we make our plans based on
habitat islands in a sea of development, we will lose our wildlife. However, if we manage our conservation lands as a system, maintaining the
crucial links that hold the system together, the outlook for the future is
good.
If animals can move throughout the landscape, they will survive. For

them to do that, we must make the effort to preserve and protect the
natural wildlife corridors - the arteries of the system. They are the ties
that hold the landscape together.
END

The Florida panther's
numbers are dwindling
as its habitat
disappears. Without
movement corridors
between the remaining
patches of habitat, the
panther may disappear
from the landscape.

14

COO"RAT'"'

''''N''ON

m"" ..

UN'·

ja:

NI.~

VERSITY OF FLORIDA. INSTITUTE OF FOOD
AND
AGRICULTURAL
SCIENCES.
K.
R.
IF".
Tefertilier. director. In cooperotlon with the
,.
United Stotes Deportment of Agriculture, pUblishes
this Informotlon to further the purpose of the MOY
• ond June 30. 1914 Acts of Congress ; ond Is outhorlnd to provide
r.s .. rch, eduatlonll Informltlon Ind other Hrvlce. only to Indlvld·
uols ond Institutions thot function without regord to roce. color .....
or notlonol origin.

This public document was promulgated at a cost of
$2475.00. or 41 cents per copy, to inform the public
about the need for wildlife management corridors.

7-6M-89

CO ~\fPREHENSIVE

SHELLFISH

HARVESTING AREA SURVEY

COCKROACH BAY
HILLSBOROUGH COUNTY. FLORIDA

Prepared by:
Don Hesselman and James Seagle
Maps by:
Gary Feldman
Edit.ed by:
Robert 1.. Thompson

Florida Depart.ment of Nat.ural Resources
Shellfish Environmental Assessment Sec t ion
3900 Commonwealth Bl vd .
Tallahassee. FL 32399
December. 1990

TABLE OF CONTENTS

Chapter-Page

iii

LIST OF TABLES
LIST OF FIGURES ...................................................... .

iv

LIST OF APPENDICES ................... . ............................... .

v

SUMMARY •••••••••••.••••••••.• "••••••••••••••••••••••••••••.•••.••••••••

1

INTRODUCTION

1- 1

Rationale

1- 1

Scope ............................................................. . 1- 2
Authority .......... ... .......•................................... 1- 2
Comprehensive Shellfish Harvesting Area Survey .................. . 1- 2
Bacterial Pollution ............................................. . 1- 3
Chemical Pollution .............................................. . 1- S
Classifications ... ".............................................. . 1- S
Approved ....................................................... . 1- S
Condi tionally Approved .... . .......................... .. ........ . 1- S
Restricted ..................................................... . 1- 6
Conditionally Restricted ....................................... . 1- 6
Prohibited ..................................................... . 1- 6

1- 6

Unclassified

Historical Data on the Study Area ................................. . 1- 6
POllUTION-SOURCE SURVEY .............................................. . 2- 1
Domestic Wastewater Treatment Plants .............................. _. 2- 1
Septic Systems .................................................... . 2- 3
Soil Suitability ................................................ . 2- 7
Domestic and Industrial Waste Inventory ........................... . 2- 9

2- 9

Wildlife

Other Point or Non-point Sources .................................. . 2-12
Marine Biotoxins .................................................. . 2-13
HYDROLOGICAL AND METEOROLOGICAL CHARACTERISTICS ...................... . 3- 1
Climate ................................................ , .......... . 3- 1
Topography ........................................................ . 3- 1
Surface Water Hydrology ... . ... . ................... . ..... . ......... . 3- 1

1

Contents

BACTERIOLOGICAL SURVEY ............................................... 4- 1
Background ......................................................... 4 - 1
Methods ............................................................ 4- 2
Results and Discussion ............................................. 4- 5
Empirical Observations ........................................... 4- 5
Analysis of Variance ....................................... . ...... 4- 5
Spearman Analysis ................................................ 4-11
Rainfall Variable Selection .................................... 4-11
River Discharge Variable Selection ... .. ......................... 4-11
Among Environmental Variables .................................. 4-11
Pearson Analysis ................................................. 4-14
Linear Regression Analysis ....................................... 4-14
Regression: LOGFC Versus RF4 ................................... 4-16
Regression: LOGFC Versus RDIS1 ................................. 4-16
Model Evaluation ............................... .. ................. 4-19
Plan Comparisons .................................................. 4-27
CONCLUSIONS AND RECOMMENDATIONS ....................................... 5- 1

2

Contents

SUMMARY

A comprehensive Shellfish Harvesting Area Survey was performed in the
Cockroach Bay shellfish harvesting area, Hillsborough County, Florida.
A
shoreline survey of actual and potential pollution sources was conducted in
November 1989.
Bacteriological and environmental data were collected from
Jranuary ~1983 through January 3, 1990. This survey was performed by the
South Gulf Coast District Office of the Department of Natural Resources,
Shellfish Environmental Assessment Section. Objectives of the survey were to:
1. identify, record and evaluate point and non-point pollution sources,
2. appropriately classify portions of the area which are currently
unclassified,
3. determine if the present Approved classification is appropriate,
based on all available pollution source and bacteriological data.
Bacteriological sampling and survey results indicated that Cockroach Bay
and the adjacent area receive high levels of fecal coliform bacteria and failed
to meet the ISSC standard for an Approved or Conditionally Approved area.
Portions of the area are subject to actual or potential pollution associated
with the surrounding septic tank systems and industrial areas and will be
classified Prohibited. The majorJLty of the area is subject to moderate to high
fecal coliform levels and will be classified Conditionally Restricted.
The
remainder of the area exhibited good to excellent water quality, primarily in
the offshore waters.
Evaluation of the data revealed that the maj ority of the shellfish
harvesting area currently classified as Approved will be reclassified
Conditionally Restricted.
Statistical analyses revealed a significant
association existed between fecal coliform levels and environmental variables.
Mathematical modeling predicted that fecal coliform values exceeded 88 MPN/IOO
ml when four-day ~ainfall recorded at the National~Weather Service, Ruskin,
exceeded 2.42 inches.
It is recommended that the following be classified Conditionally
Restricted:
beginning at R #6 in the Port Manatee Channel, proceed in a northeasterly
direction to the 22ft. Cut "C" Range, thence northeasterly to the 59ft.
Cut "C" Range, thence northeasterly to Sand Point located near the mouth
of the Little Manate.e River, thence south along the eastern shoreline of
the unnamed mangrove island immediately adjacent to Sand Point, across the
small . tidal channel to the mainland, thence southwesterly along the
mainland shoreline to the Cockroach Bay boat ramp, thence southeasterly
along the shoreline to Snag Point, thence south to the mouth of Cockroach
Creek, thence westerly along the mainland shoreline of Cockroach Bay to
the northern tip of Beacon Key, thence southwesterly along the mainland
shoreline, across the mouths of Piney Point Creek, to Piney Point, thence
westerly to R #6 in the Port Manatee Channel, the point of origin.
It is recommended that all waters within the study area outside of the
delineated area not currently classified shall be deemed Prohibited to
1
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shellfish harvesting. The prohibited area includes those waters of Cockroach
Bay east of a line from Snag Point to the mouth of Cockroach Creek, Port
Manatee shipping basin and adjacent buffer zone, the Little Manatee River and
Piney Point Creek. Currently,
acres are classified Approved. The
recommended classification will yield of Conditionally Restricted shellfish
harvesting area, and
acres Prohibited to shellfishing.
The management plan for the recommended Conditionally Restricted area is
as follows:
1. The area will be temporarily closed for relaying/depuration when
cumulative four-day rainfall recorded at the National Weather Service,
Ruskin exceeds 2.42 inches.
2. The area will be temporarily closed to shellfish harvesting in the
event of emergencies as defined by l6R-7.003(1l) and l6R-7.004(9),
Florida Administrative Code.
3. Following temporary closure, the area will be reopened to shellfish
harvesting when an acceptable set of water and shellfish meat samples
are obtained.
4. The area will be closed to shellfish harvesting when Pytchodiscus
brevis concentrations equal or exceed 5,000 cells/ liter in the
vicinity and will be reopened when the concentration of P . brevis
returns to background levels and shellfish meats have been shown to be
non-toxic by approved methods.
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Figure 1-2. Present shellfish harvesting classification.
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Appendix 2-A.

Complete Shoreline Inventory of
Pollution Sources.

Figure 2-2. Location of the YWTP discharges in the study area which may affect
surface waters.
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Map showing the locations of the sampling stations.
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LOCATION OF SAMPLING STATIONS

CONCLUSIONS AND RECOMMENDATIONS
The Pollution source survey, soil use limitations, drainage patterns,
surface water hydrology and bacteriological data were evaluat~d to determine
the classification of the Cockroach Bay shellfish harvesting area.
Statistical analysis of the bacteriological data revealed significant
associations between local rainfall levels and fecal coliform densities in
portions of the harvesting area.
Portions of the area may be classified Approved if the following criteria
are fulfilled:
1 . Poisonous or deleterious substances are not present in harvesting
waters in dangerous concentrations.
2. The area is sufficiently removed from major sources of pollution so
that shellfish are not exposed to bacterial contamination in
quantities which are dangerous to public health.
3. The ISSC bacteriological water quality standard (geometric mean of
fecal coliform not to exceed 14 MPN/100 ML, and not more than 10% of
the samples exceed 43 MPN/100 ML) is met under worst-case conditions.
Approved criteria were applied to each portion of the Cockroach Bay
shellfish harvesting area.
No stations met the 'criteria for an Approved
shellfish harvesting area due to the lack of sampling dates conducted under
worst-case conditions,
Conditionally Approved criteria were applied to each portion of the area.
Stations 2.3, 2.6, 3.1, 3.5 and 3.6 met the criteria for a Conditionally Approved
shellfish harvesting area under adverse pollution conditions of four-day rainfall
and one-day river discharge. However, the portion of the study area which met the
Approved criteria did not contain a significant amount of oyster or clam resource
and i-n conjuntion with the low rainfall management: level, did .not fit the
constrants of a feasible management plan.
Portions of the area may be classified Restricted if the following criteria
are fulfilled:
1. Poisonous or deleterious substances are not present in harvesting
waters in dangerous concentrations.
2 . The area is sufficiently removed from major sources of pollution' so
that shellfish are not exposed to bacterial contamination in
quantities which are dangerous to public health.
3. The ISSC bacteriological water quality standard (geometric mean of
fecal coliform not to exceed 88 MPN/100 ML, and not more than 10% of
the samples exceed 260 MPN/100 ML) is met under worst-case conditions.
Restricted criteria were applied to each portion of the Cockroach Bay
shellfish harvesting area.
No stations met the criteria due to the lack of
sampling dates under adverse pollution conditions.
Conditionally Restricted criteria were applied to each portion of the area.
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Table 5-1. Determination of station classification in Cockroach Bay.

Potential
pollution
Station source
0.2
0.5
1.3
1.4
1.5
2.1
2.3
2.6
2.7
3.1
3.3
3.5
3.6
5.1
10 . 0
21.1

Non-point
Non-point
Wildlife
Agricultural
WWTP/Septic
WWTP/Septic
Wildlife
Non-point
Non-point
Perimeter
Septic tanks
Perimeter
Perimeter
Septic tanks
Industrial
WWTP/Septic

Soil
Meets
limitation ISSC
for septic 14/43
tanks
standard
severe
severe
severe
severe
severe
severe
severe
severe
severe
severe
severe
severe
severe
severe
severe
severe

Meets
Classification
ISSC
88/260
Proposed
standard Present

exceeds
exceeds
exceeds
exceeds
exceeds
exceeds
meets
meets
exceeds
meets
exceeds
meets
meets
exceeds
exceeds
exceeds

meets
meets
meets
meets
exceeds
meets
meets
meets
meets
meets
meets
meets
meets
meets
meets
meets
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Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved

Cond Restricted
Cond Restricted
Cond Restricted
Cond Restricted
Prohibited
Cond Restricted
Cond Restricted
Cond Restricted
Cond Restricted
Cond Restricted
Cond Restricted
Cond Restricted
Cond Restricted
Cond Restricted
Cond Restricted
Prohibited

Conclusions and Recommendations

All stations except 1. 5 and 21.1 met c.riteria for a Conditionally Restricted
shellfish harvesting area.
Areas are designated Prohibited if sampling results indicate fecal material,
pathogenic microorganisms,
or poisonous or deleterious substances are
consistently or unpredictably present in dangerous concentrations, or the
shoreline survey identifies actual or potential pollution sources of high
magnitude which may affect the growing area. " Stations 1. 5 and 21.1 will be
classified as prohibited based on unpredictably high fecal coliform levels. The
proposed reclassification is presented in Table 5-1 and Figure 5-1. Latitude and
longitude of landmarks used in classification boundaries are presented in
Appendix 5-A.
It is recommended that the following be classified Conditionally
Restricted:
beginning at R "6" in the Port Manatee channel, proceed in a
northeasterly direction to the 22ft. Cut "C" Range, thence northeasterly
to the 59ft. Cut "c" Range, thence northeasterly to Sand Point located
near the mouth of the Little Manatee River, thence south along the
eastern shoreline of the unnamed mangrove island immediately adjacent to
Sand Point, across the small tidal channel to the mainland, thence
southwesterly along the mainland shoreline to the Cockroach Bay boat
ramp, thence southeasterly along the shoreline to Snag Point, thence
south to the mouth of Cockroach Creek, thence westerly along the mainland
shoreline of Cockroach Bay to the northen tip o"f Beacon Key, thence
southwesterly along the mainland shoreline, across the mouths of Piney
Point Creek, to Piney Point, thence westerly to R"6" in the Port Manatee
Channel, the point of origin.
It is recommended that all waters within the study area outside of the
delineated area not currently classified shall be deemed Prohibited to
shellfish harvesting. The prohibited area includes ~hose waters of Cockroach
Bay east of line from Snag Point to the mouth of Cockroach Creek, Port Manatee
shipping basin and adjacent buffer zone, the Little "Manatee River and Piney
Point Creek.
It is recommended that the proposed Conditionally Restricted shellfish
harvesting areas be managed according to the following procedures:
1. The Conditionally Restricted area will be closed for
relaying/depuration when cumulative four-day rainfall measured at the
National Weather Service in Ruskin exceeds 2.42 inches.
2. The area will be closed in the event of emergencies as defined by
l6R-7.003(ll) and l6R-7.004(9), Florida Administrative Code.
3. The area will be reopened to shellfish harvesting when an acceptable
set of water and shellfish meat samples are obtained.
4. The area will be closed to shellfishing when p" brevis concentrations
equal or exceed 5,000 cells/liter in the vicinity and will be reopened
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Figure 5-1.
Area .

Proposed classification of the Cockroach Bay Shellfish Harvesting
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A.

B.
C.

D.
E.
F.
G.

H.

*

Waterfront houses
Non-waterfront houses
Waterfront mobile homes
Non-waterfront mobile homes
Waterfront Units
Non-waterfront Units
Waterfront businesses
Non-waterfront businesses

78
81
14
81
6

20
0
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all documented residences and businesses not connected to a wastewater
treatment plant.
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Figure 5-2.

Recommended bacteriological sampling stations.
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